Background: Health inequalities persist between and within European countries. Such inequalities are usually explained by health behaviours and according to the conditions in which people work and live. However, little is known about the relative contribution of these factors to health inequalities in European countries. This paper aims to investigate the independent and joint contribution of a comprehensive set of behavioural, occupational and living conditions factors in explaining social inequalities in self-rated health (SRH). Method: Data from 21 countries was obtained from the 2014 European Social Survey and examined for respondents aged 25-75. Adjusted rate differences (ARD) and adjusted rate risks (ARR), generated from binary logistic regression models, were used to measure health inequalities in SRH and the contribution of behavioural, occupational and living conditions factors. Result: Absolute and relative inequalities in SRH were found in all countries and the magnitude of socio-economic inequalities varied considerably between countries. While factors were found to differentially contribute to the explanation of educational inequalities in different European countries, occupational and living conditions factors emerged as the leading causes of inequalities across most of the countries, contributing both independently and jointly with behavioural factors. Conclusion: The observed shared effects of different factors to health inequalities points to the interdependent nature of occupational, behavioural and living conditions factors. Tackling health inequalities should be a concentred effort that goes beyond interventions focused on single factors.
Introduction

D
espite remarkable declines in morbidity and mortality rates in Europe over the last few decades, socioeconomic inequalities in health persist and in certain contexts have even risen. 1 People from a lower socioeconomic background (measured in terms of income, education or occupational class) have, on an average, worse rates of morbidity and mortality than those from a higher socioeconomic background. Several possible explanations for these inequalities have been suggested, including the unequal socio-economic distribution of risky health behaviours (e.g. smoking, alcohol consumption, and physical activity), life course events (e.g. divorce, homelessness, financial problems), material resources (e.g. access to jobs, health care, schools, transport, social care), physical working conditions (e.g. ergonomic or chemical hazards), psychosocial resources and stress related factors (such as control at work or social support). [2] [3] [4] Or put more simply, inequalities in the social conditions in which people from different socialeconomic backgrounds live and work. 5 Several population-based studies have concluded that occupational, [6] [7] [8] [9] behavioural, 9-11 psychosocial [12] [13] [14] and material 15, 16 factors contribute independently (and to various degrees) to health inequalities. Additionally, some of these studies have suggested that the explanatory pathways of these factors are interrelated. For example, material factors might affect health inequalities indirectly through behavioural and psychosocial factors; occupational factors (i.e. employment status) might exert an indirect effect through material, behavioural and psychosocial factors; and psychosocial factors can act indirectly through behavioural factors. Commonly, a more substantial attenuation of inequalities has been reported when these factors were studied in combination.
Few other regions have made socioeconomic inequalities in health a more debated and researched topic than Europe. [17] [18] [19] This has led to an extensive body of knowledge examining different pathways to health inequalities. However, with few exceptions [12] [13] [14] much of this research has focused on single pathways to health inequalities, 11, [20] [21] [22] [23] [24] examined only single countries, [6] [7] [8] [9] [10] 15, 16, [25] [26] [27] [28] [29] [30] or focused largely on mortality 9,31,32 because of the limited availability of health measures and social determinants. 33 The health module of the seventh round of European Social Survey (ESS) provides a unique opportunity to overcome such limitations and comparatively investigate the contribution of multiple factors in explaining socioeconomic inequalities in health across 20 European countries and Israel.
In this study, we start by reporting on the magnitude and variation of inequalities across countries. In doing so, we follow recommendations from earlier research that urges to interpret variations of relative inequalities in light of the absolute level of inequalities and of the overall prevalence level in the population. 34, 35 Moreover, interpretation of inequality measures in cross-country comparison has been argued to be more meaningful when their populations share a similar level of health outcome. 36 By integrating these different perspectives in examining health inequalities, we aim to present a more nuanced account of the variation of health inequalities across countries.
The ESS enabled us to cover a large number of material, behavioural, occupational and psychosocial factors as suggested in the literature, 37 across a wide range of European countries. It is important to disentangle the different roles played by these factors, in order to provide guidance on whether countries should prioritize their interventions to change health behaviours, working conditions or material and psychosocial resources. Therefore, our main objective in this study is to fill the gap in the knowledge of contributing factors associated with inequalities in self-reported health (SRH), by exploring different types of behavioural, occupational (i.e. the conditions in which people work) and living conditions (i.e. the conditions in which people live) factors, using a large sample size of national general populations by country, and exploring the differences according to educational groups.
Methods
Data and study sample
This study is based on the data of the seventh round of the ESS fielded in 2014 and 2015, comprising 40 185 respondents in 21 countries. Response rates ranged from 31% in Germany to 68% in the Czech Republic. For the purpose of this study, data have been restricted to 31 917 respondents aged 25-75. This sample restriction was applied in order to include only respondents that have completed their education and are more likely to have some degree of work experience. Our final study sample, after deleting cases listwise by each variable in our analysis, included 26 567 respondents across 21 countries. The largest share of missing data (2552) was observed for the behavioural factors, almost half of it deriving from alcohol measures.
Measures
As the dependent variable, SRH was assessed using the following question: 'How is your health in general?'. Eligible responses were 'very good', 'good', 'fair', 'bad' and 'very bad'. We dichotomized the variable into 'very good or good' health vs. 'less than good' health ('fair', 'bad' and 'very bad').
Socioeconomic position was determined by the respondent's education level. Several reasons have guided our decision to focus on education as the stratifying measure. From a methodological perspective, education is often considered as a more comparable measure of socioeconomic status for cross-country studies 38 and less prone to reverse causation compared with income and occupation. 39 Educational attainment in meritocratic societies precedes over the achievement of other markers of social status and it affects health by providing labour market resources such as working conditions and income. In addition, education is also related to the distribution of non-labour market resources such as coping and control beliefs, cognitive skills and social network 40 that influences individuals' perception in regards to life course disadvantages. 41 In the ESS, respondents' highest completed level of education was measured with country-specific education items, which were later harmonized according to the International Standard Classification of Education (ISCED). 42 From the seven ISCED categories, an educational variable with three categories was created: respondents with less than upper secondary education (ISCED I and II) are contrasted with respondents with upper secondary education (ISCED IIIa, IIIb and IV) and with respondents with tertiary education (ISCED V and VI).
Behavioural factors (for variable operationalization see Additional File 1) included BMI, physical activity, fruit and vegetable consumption, smoking behaviour, frequency of alcohol consumption and whether individuals remain under the recommended units of alcohol consumption. Occupational factors included material hazards and ergonomic hazards at work, job control and if respondents participate in the labour force. Living conditions have been conceptualized as a life course combination of material and psychosocial factors. Perceived financial strain, financial difficulties experienced during childhood and housing conditions were used to represent the material factors while experiencing household conflicts while growing up and ties to social networks were used to represent psychosocial factors.
Statistical analysis
First, the association between SES and SRH, between SES and all factors and between these factors and SRH were studied using Chisquare test. Next, to measure health inequalities in SRH, marginal standardization method was used to predict probabilities (PP) generated from stepwise binary logistic regression models. This statistical method has several advantages: it adequately reflects the confounder distribution in the studied population, allowing inference to the total population; together with the post stratification weighting, it allows for reliable comparison across models, samples and groups; and compared with odds ratios, estimates deriving from PP are more reliable especially for non-rare outcomes. [43] [44] [45] Inequalities in reporting less than good health were measured by means of adjusted rate differences (ARD) and relative adjusted rate risks (ARR) of low vs. high level of education. A baseline model for each country was constructed to analyse the association between SES and SRH adjusting for gender and age. Higher educated respondents were used as the reference group. Subsequently, each social determinant was added separately and only determinants which reduced relative inequalities by more than 5% were retained in final model. After examining the contribution of each behavioural, occupational and living condition factor individually, combinations of these conditions were examined to ascertain independent and shared effects on educational differences in health. Following earlier studies, 10,26 the contribution of each determinant to the explanation of educational inequality in SRH was estimated with the formula (RR model 1 ÀRR extended model )/(RR model 1 À1). Analysis was performed using STATA (14.1).
Results
Inequalities in the prevalence of self-rated health
The overall prevalence of SRH varied from 16% in Ireland to 53% in Portugal (see Additional File 2). All factors were significantly associated with SRH (see Additional File 3) and in all countries we observed a strong association between education and SRH, with the low education group having a higher risk of reporting less than good health. Regarding the association of factors with education, significant social inequalities were found for most variables except for unmet medical need which, after a sensitivity analysis by country, was eventually excluded from further analysis (see Additional File 4). Figure 1 illustrates absolute and relative inequalities (measured by ARD and ARR) per country. Both absolute and relative educational inequalities were observed in all countries, although they varied considerably (see figure 1) . Countries have been sorted in an ascending order of predicted probability (PP) of reporting less than good health from the low education group. Through this approach, it was possible to distinguish four groups of countries, with countries in each group sharing similar levels of prevalence rates and PP in reporting less than good health for low educated, but with variations in terms of absolute and relative inequality.
The first group of countries consists of Ireland and Switzerland. In these two countries, the lowest prevalence levels of less than good health was observed, from 16% in Ireland to 17% in Switzerland, and the lowest predicted probabilities of reporting less than good health among the low education group (i.e. below 25%). Compared with other groups of countries, in terms of relative inequalities as measured by ARR, this group is the most homogenous as both countries share among the highest level of relative inequalities ranging between 2. percentage point differences in less than good health between those in the high and low education group. As a result, despite similar prevalence rates, health distribution is more unequal in Switzerland in both absolute and relative terms.
The second group of countries consists of, Denmark, Belgium, Sweden, Norway, the UK, Austria, Netherlands and Israel. In these countries, the predicted probabilities of reporting less than good health among the low education group were between 27% in Denmark and 33% in Israel and the overall prevalence of less than good health ranged from 21% in Sweden to 28% in Israel. However, despite comparable performance in these measures, educational inequalities varied considerably between countries in this group. The third group of countries consists of Finland, Spain, Poland, the Czech Republic, France and Germany. In these countries, the predicted probabilities of reporting less than good health among the low education group ranged from 40% in Finland to 48% in Germany, while overall prevalence levels were found to be between 31% in Finland and 40% in Germany. Similar to the second group of countries, and despite the fact that comparable levels of health were found in terms of overall prevalence in these populations and among their lower educated, the magnitude of both absolute and relative inequalities varied substantially across countries. In Spain, the Czech Republic and Germany, ARDs ranged from 15 [CI Spain 0.08-0.21] to 18 [CI Germany 0.07-0.27] percentage points differences. These countries were also found to be among the countries with low relative inequality in our study. The fourth group of countries consists of Portugal, Lithuania, Slovenia, Estonia and Hungary. These countries were found to have the highest overall prevalence of less than good health between 44% and 53%, and the highest probability of reporting less than good health among the low education group, ranging from 54% in Portugal to 65% in Hungary. While we observed comparable high levels of less than good reported health among the low education group across these countries, health distributions were found to be far more equitable in Lithuania 
Factors underpinning educational inequalities in SRH
Different factors were found to contribute to the explanation of educational inequalities in different European countries. Figure 2 presents the individual contribution of each set of factors in reducing relative educational inequalities in health across countries. Occupational factors were found to explain the largest share of educational inequalities in 8 out of the 21 countries. In the Czech Republic, Austria, Denmark, Belgium and Germany, occupational factors were not only found to be the largest contributor but they were also found to explain more than half of the educational inequalities in health. Behavioural factors were found to be the largest single contributor to educational inequalities in the UK, Norway, Ireland, Spain and Sweden, attenuating between 43% and 56% of health inequalities. Living conditions factors explained the largest reduction in inequalities in the last eight countries (IL, HU, CH, NL, FR, LT, PT, PL) countries with substantial effect especially for Israel, Hungary and Switzerland.
In addition, the contribution of single explanatory factors among occupational factors varied across countries. Ergonomic hazards emerged as the leading contributor in educational inequalities explaining between 17 and 39% in 12 countries (AT, CZ, DE, DK, EE, LT, SE, CH, FR, HU, ES, IL) while material hazards remained an important contributor in the Czech Republic, Austria and Portugal. Adjusting for job control, reduced inequalities by a quarter in Germany, the Netherlands, Belgium, Slovenia and the UK. Labour force status was especially relevant for the Danish, Finnish and the Norwegian context. The social determinants of inequalities in self-reported health in Europe
Among the behavioural factors, there were very low to insignificant educational differences in Hungary, Poland, Slovenia and, with the exception of smoking (19%), in Estonia. Across all countries, excluding the former, BMI explained up to one-third of educational inequalities. The second most common explanation was found to be smoking, which was particularly significant in Germany, Belgium, Switzerland, France, Finland and Ireland, followed by fruit and vegetable consumption which emerged as an important factor contributing to health inequalities in Norway, Denmark, Sweden and Lithuania. Physical activity was found to be the main explanatory factor in Austria and the UK and found to be of some relevance in few other countries like Finland, Norway, Sweden and Ireland. Educational inequalities in alcohol consumption were insignificant in most of the countries. Nevertheless, alcohol consumption explained roughly a quarter of inequalities in the Czech Republic and remained a considerable explanatory factor in Belgium, Germany, Poland, Ireland, Spain and Norway.
Regarding living conditions factors, financial strain was found to be the leading single contributor to inequalities in all of the countries in this study (16-52%) with exception of Lithuania, Denmark and Finland, where it still had a considerable impact (10-20%). Furthermore, financial strain was found to be the highest contributing factor across all studied factors in Belgium, Switzerland, the Czech Republic, France, UK, Netherlands, Poland, Portugal, Hungary, Sweden and Israel. Childhood financial difficulties were the leading contributor for Lithuania, Denmark and Finland. Childhood financial difficulties, in general, emerged as an important pathway to inequalities in all the countries where financial strain was a prominent explanation with the exception of Norway, Sweden, Slovenia, Estonia and Poland.
Childhood household conflicts, housing and social networks were relevant in explaining inequalities in only a few countries. Housing attenuated between 8% and 14% of inequalities in Austria, Germany, Spain, Lithuania and Hungary, while social networks explained between 10% and 18% of inequalities in Austria, Belgium, Switzerland, France, Spain and the Netherlands. Lastly, childhood household conflict explained inequalities to a considerable degree in Israel, Lithuania and Hungary (14-18%).
For most of the countries, we observed that relative inequalities were either substantially reduced or became insignificant when a combination of two sets of factors was considered. Results from the total contribution in reducing educational inequalities in less than good health from two sets of factors distinguish three groups of countries ( figure 3) .
In a first group of countries (consisting of Denmark, Austria, the Czech Republic, Germany, Norway, Finland, Netherlands, Lithuania, Sweden, and Estonia), the largest reduction in inequalities arose from the combination of behavioural and occupational factors. In more than half of these countries, out of the combined contribution, the direct effect from occupational factors was substantially stronger than the direct effect of behavioural factors. A comparable direct effect from both factors was identified in Germany, Netherlands and Lithuania, while for Norway and Sweden, the direct effect of behavioural factors was stronger. For all the countries, the direct effect either of occupational or of behavioural factors was larger than their indirect effect. Nonetheless, the shared effect of occupation and behavioural factors remained considerable in all these countries (12-22%) except for Lithuania (4%), Slovenia (3%) and Estonia (7%) suggesting that behavioural and occupational factors are two independent pathways to health inequalities in these three countries.
Belgium, Hungary, Switzerland, France and Poland exhibited the highest attenuation of educational inequality from the combination of occupational and living condition factors. For Switzerland and Hungary, the direct effect of living conditions factors was nearly twice the direct effect of occupational factors. Nonetheless, in both countries, and in France, the direct effect of living conditions was comparable with the shared effect (24-33%) with occupational factors indicating a particularly interdependent pathway between these factors and educational inequalities. In Belgium, the strongest direct effect on educational inequalities in health was achieved by controlling for occupational factors. While Poland was the only country in this group displaying an equally strong direct contribution from both factors.
A combination of living conditions and behavioural factors achieved the highest reduction of educational inequalities in Israel, the UK, Ireland, Spain and Portugal. The direct effect of behavioural factors was substantial in the UK, Ireland, and Spain, while living conditions factors directly explained close to half of the inequalities in Israel and Portugal. Generally, shared effects were considerable (11-22%) in this group with the exception of Portugal (5%). This suggests the presence of two unrelated mechanisms to health inequalities in the latter.
The final models (see figure 4) which assessed the simultaneous contribution of behavioural, occupational and living condition factors revealed that for most of the countries in our study, differences in health become either insignificant or were significantly reduced. 
Discussion
This is the first study to comprehensively investigate the contribution and relative importance of behavioural, occupational and living conditions factors in 21 countries using for the first time a comprehensive and comparable data set from the health module of the seventh round of ESS. The aim of the study was to examine the magnitude and variation of health inequalities across countries and particularly to unveil the extent to which socio-economic distributions of behavioural, occupational and living conditions factors are responsible for the observed social inequalities in SRH. This study initially tested these factors separately in order to disentangle which set of factors captures more of the variation in health inequality and subsequently in combination in order to identify the highest synergic effect between these factors in explaining health inequalities.
Our results demonstrated social inequalities in SRH in all countries, with significant social inequalities found for all explanatory factors except for unmet need. The absence of social inequalities in unmet need has been examined by 59, 60 where they argue that inequalities in unmet need emerge only when reasons for not accessing health care or different types of medical care needs are taken in consideration.
Our analysis of educational inequalities in SRH found considerable variation among countries. However, similar to earlier research, no distinct patterned was observed across regions. 17, 18 In addition, our comparative analysis of absolute and relative social inequalities placed countries within groups sharing comparable prevalence rates and levels of health for the lowest socioeconomic group. Through this approach, it was possible to evaluate in which countries health was more unequally distributed given similar health levels. Switzerland, Austria, Poland, and Slovenia were found to be the countries with highest inequalities in their respective groups.
Behavioural, occupational and living conditions factors played a major role in explaining social inequalities in health. However, the social patterning of these factors differed between countries leading to marked variation in their explanatory power across countries. Our analysis of combined factors confirmed results from existing literature of countries where extensive research on the contribution of social determinants of health has taken place. Similar to our findings, studies from 24, 31 identified a substantial contribution from occupational factors in Netherlands. While compared with, 29 we observed a substantial increase in the relative contribution of behavioural factors, which might be due to rapid changes observed in behavioural factors among lower social groups. 46, 47 Moreover, our study provided evidence of additional leading pathways to social inequalities in health by examining previously not investigated factors for several countries. For instance, social inequalities in health have been a prominent topic in the North European countries addressed both in cross-sectional and The social determinants of inequalities in self-reported health in Europeprospective designs. Most of these studies have been influenced by the three main theories, cultural-behavioural, material and psychosocial, which have traditionally dominated the health inequality debate. These explanations, as confirmed from our analysis, remain the most relevant both in the UK 48, 49 and in Ireland. 50 Whereas for the Nordic countries, in line with earlier studies, 30, 51, 52 these factors could only explain roughly half of social inequalities. Our study showed that in Nordic countries instead of living conditions factors (consisting of material and psychosocial factors), the combination of occupational and behavioural factors were the leading explanations of social inequalities in health. Our study therefore suggests that behavioural and occupational factors are more important causes of the Nordic public health puzzle than material or psychosocial ones. 4 Our findings suggest that the 'Nordic public health puzzle' may be less of a puzzle than previously thought, as the determinants of health inequalities which the Nordic welfare states most seek to address (i.e. material and psychosocial) are less important than those which might be seen as more amenable to the effects of public health regulation than the traditional Nordic welfare state domains of cash benefits and welfare services.
Ours is not the first study to investigate occupational factors in Nordic countries. Examining a subset of the occupational factors included in our study, Borg et al. (2000) for Denmark, and Shaw at al. (2014) reporting for all Nordic countries, both identified a large contribution from occupational factors. However, since explanations of health inequalities are not mutually exclusive, only by including competing explanations it is possible to affirm their relative dominant contribution. Indeed, in our study, differences in the relative contribution of behavioural and occupational factors were observed between Nordic countries. Behavioural factors were more prominent in Norway and Sweden while occupational factors prevailed in Denmark and Finland.
Previous research on social inequalities in health in Portugal, France, Switzerland and Israel has mainly focused on occupational 6, 8 and behavioural factors. 25, 53, 54 While we were able to confirm the relative importance of these factors, we found that in these countries living conditions factors emerged as the leading explanation. Similarly for Spain, the contribution of living conditions and occupational factors was comparable with earlier studies 15 but on the other hand, behavioural factors explained most of the association between health and social position.
Furthermore, our study provided evidence on countries where, to our knowledge, investigation of social inequalities in self-reported health has been less systematic. In Belgium, Austria and Germany, the driving factor behind social inequalities, showing some of strongest direct effect in our study, was found to be occupational factors. Whereas in Eastern European countries, leading explanations included both occupational and living conditions factors. Occupational factors reduced most of the association for Estonia, Lithuania and reaching to a striking 50% in Slovenia and the Czech Republic. For Hungary and Poland, in line with an earlier study, 55 the unequal distribution of living conditions factors explained most of the inequalities in health. In contrast with the rest of the countries in our study, in Eastern European countries, the behavioural explanation was only a minor pathway to health inequalities.
Generally, our results reveal several important aspects of social inequalities in self-reported health in Europe. First, the significant reduction of health inequalities across all countries, after adjusting for the three set of factors simultaneously, indicates that these three groups of social determinants continue to be major contributors to health inequalities. 2, 3 Additionally, the considerable shared effects found across each combination of factors points toward the complex interplay of behavioural, occupational, material and psychosocial mechanisms. 12, 29 This suggests that strategies to tackle health inequalities should identify health equality as a cross-cutting public policy dimension. Second, our study provides evidence that dominant mechanisms linking education and health vary across countries. This suggests that in different countries less ambitious strategies to reduce health inequalities should prioritize different mediating paths and different interventions. Lastly, despite behavioural explanations having dominated the health inequality discourse, 56 our study demonstrated that in the majority of the countries, occupational and living conditions factors were responsible for most of the social inequalities in health.
Limitations
SRH is considered a consistent predictor of morbidity and mortality. 57 Nonetheless, different styles in reporting health have been observed across countries calling for cautious in comparing health inequalities 58 in cross-country studies. Our study, due to sample size limitations could not report separately for each gender even though this is a common practice in social epidemiological studies. A sensitivity analysis (results available on request) was conducted on pooled Europe-wide data for each gender separately. Occupational factors retain a leading role in explaining social inequalities in health for both genders; however, lifestyle determinants explain considerably more of the educational inequalities among women while living conditions factors where slightly more pronounced in men. Additionally, to maintain statistical power for our analysis, some variables needed to be dichotomized leading to a loss of more detailed information when the categories were combined.
Studies using cross-sectional data are prone to limitation in drawing conclusions about causality. It remains especially unclear, if behavioural factors are a consequence or a cause of poor SRH. Even so, our aim was to examine if behavioural, occupational and living conditions' factors were mediators of the educational level and SRH relationship, independent of the casual direction. 25 Despite these limitations, our study has provided additional evidence on the role of social distribution of health determinants by giving a comprehensive overview of the explanation of educational health inequalities in a number of European countries. For future research, the health module of ESS provides an unprecedented opportunity to examine by means of multilevel modelling, individuallevel data alongside macro-level data about countries' main institutions and policies that shape distributions of health.
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